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ABSTRACT 



A data processing system includes an operating system, 
a graphical user interface and a plurality of applications 
programs. The graphical user interface generates a win- 
dow relating to an executing application programs. 
Menu items relating to an application program may be 
represented by an icon. A selected group of objects is 
defined over a portion of the menu and represented by 
a metaphor. The graphic metaphor, here an icon ring is 
displayed on a display device. The icon ring is evoca- 
tive of an ordered arrangement of items of the selected 
group, includes the icon for a particular object open to 
selection, and is subject to direct manipulation for reor- 
dering of the underlying selected group. 

8 Claims, 7 Drawing Sheets 
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METHOD OF REPRESENTING A SET OF 
COMPUTER MENU SELECTIONS IN A SINGLE 
GRAPHICAL METAPHOR 

5 

This is a continuation of application Ser. No. 
07/783,641, filed Oct. 28, 1991, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 10 
The invention relates in general to a method for rep- 
resenting a group of menu items for a data processing 
system in a single graphical metaphor and more particu- 
larly, methods for enhancing access by an operator of 15 
the data processing system to each menu hern available 
for selection. Still more particularly, the invention re- 
lates to a method for identifying a group of objects 
within a group, defining and ordering of that group, and 
displaying on a video display device a visual metaphor 20 
for an arrangement of items, indicating that the meta- 
phor does not represent a single object. 

2. Description of the Prior Art 
The utility of personal computers has been enhanced 

in recent years through the use of graphical metaphors 23 
to represent menu selections on the computer. Graphi- 
cal metaphors are graphic constructs imaged on a com- 
puter display screen. The metaphors are images of 
things of common use with a relation to an action to be 
performed, to an object, or to the characteristics of an 30 
object defined on the computer. For example, a trash 
can image might be used to represent a program for 
deleting files. A stack of sheets of paper might be a 
metaphor indicating occurrence of a word processing 3J 
document. Where an operator moves (or drags) the 
graphical metaphor of the document to the image of the 
trash can and then selects the trash can, the operator 
deletes the document. In effect the operator has con- 
structed the equivalent of an operating system com- 40 
mand to delete a file. Graphical metaphors, or "icons" 
as they are commonly called, are to be viewed and 
manipulated in manners analogous to the physical ob- 
jects which they emulate. 

Icons are generated, by graphical user interfaces 45 
(G.U.I. ). A graphical user interface provides direct 
manipulation mechanisms for handling icons, graphics 
for the construction of icons and windows which divide 
a display screen into areas in which programs executing 
concurrently can each display information. Application 50 
programs interact with the graphical user interface to 
display information in a common format. A segment of 
the window can be a name bar which will include icons 
used for the manipulation of the window. Another de- ^ 
fined space in most windows is the menu bar, where 
required for an application program. 

In most window applications, highlighting an item 
from the menu bar results in generation of what is 
known as a pull-down menu. Where a large number of 
objects are part of the menu, the pull-down window or 
menu can be quite large. The sheer size of the pull-down 
menu may subtract from its convenience and result in an 
operator missing potential options from the list. Fre- 
quently, options are still expressed in highly abstract or 65 
arbitrary form. The menu items might be listed in 
strings of arbitrary letters. and numbers having no clear 
or conventional meaning. 



SUMMARY OF THE INVENTION 

It is therefore one object of the present invention to 
represent a group of menu items in terms of a single 
graphical metaphor for that group. 

It is another object of the invention to provide a 
method for enhancing access by an operator to each of 
a plurality of menu items. 

It is still another object of the present invention to 
enhance access by an operator to a plurality of items in 
a menu by providing an icon evocative of an arrange- 
ment of items and permitting direct manipulation tech- 
niques for rearrangement of the group and selection of 
particular items from the group. 

The foregoing objects are achieved as is now de- 
scribed. A data processing system includes an operating 
system, a graphical user interface and a plurality of 
applications programs. The graphical user interface 
generates a window relating to an executing application 
program. Menu items relating to an application pro- 
gram may be represented by an icon. A selected group 
of objects is defined over a portion of the menu and 
represented by a metaphor. The graphic metaphor, here 
an icon ring, is displayed on a display device. The icon 
ring is evocative of an ordered arrangement of items of 
the selected group, includes the icon for a particular 
object open to selection, and is subject to direct manipu- . 
lation for reordering of the underlying selected group. 

The above as well as additional objects, features, and 
advantages of the invention will become apparent in the 
following detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features believed characteristic of the in- 
vention are set forth in the appended claims. The inven- 
tion itself however, as well as a preferred mode of use, 
further objects and advantages thereof, will best be 
understood with reference to the following detailed 
description of an illustrative embodiment when read in 
conjunction with the accompanying drawings, wherein: 

FIG. 1 is a pictorial representation of a personal com- 
puter system; 

FIG. 2 is a diagrammatic representation of software 
organization employed by the personal computer sys- 
tem of FIG. 1; 

FIG. 3 is a pictorial representation of a display screen 
including a first opened window; 

FIGS. 4<?-4e are pictorial representations of various 
icon ring metaphors for arrangements and selections for 
a group of objects; 

FIG. 5 is a logic flowchart illustrating program exe- 
cution on a data processing system of the method of the 
present invention; 

FIG. 6 is a logic flowchart illustrating program exe- 
cution on a data processing system of the method of the 
present invention; 

FIG. 7 is a logic flowchart illustrating program exe- 
cution on a data processing system of the method of the 
present invention; 

FIG. 8 is a logic flowchart illustrating program exe- 
cution on a data processing system of the method of the 
present invention; 

FIG. 9 is a logic flowchart illustrating program exe- 
cution on a data processing system of the method of the 
present invention; and 

FIG. 10 is a logic flowchart illustrating program 
execution on a data processing system of the method of 
the present invention. 
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___„ TT> __ VT In essence an operator can examine icons for particu- 

DETAILED DESCRIPTION OF THE Iar menu item$ m a seque ntial fashion through appropri-, 

INVENTION ate use Q f njouse is. As icons are moved from the top of 

FIG. 1 depicts a pictorial representation of a personal the stack they are replaced in the stack at the bottom 

computer system 10 which may be utilized in practicing 5 with all other items moving up. Icon 50 changes with 

the present invention. Computer system 10 is preferably each replacement of the topmost object by imaging the 

provided by utilizing an IBM PS/2 personal computer icon for the newly selectable object at the top of the 

12 or other similar system. Personal computer system 10 stack. The term "menu" is used in its broadest sense in 

generally includes a keyboard 14, a video display device this patent, that is as "a displayed list of objects from 

16 and a mouse 18. Keyboard 14, video display device 10 which a computer user can made a selection or other- 

16 and mouse 18 are utilized by an operator to provide wise make inputs.'* By way of example, an icon ring 48 

inputs to personal computer system 10 and to provide ma y relate t0 a ^ 0U P of fonts available for selection, 

user discerrible messages to the operator. Such mes- Alternatively, an icon ring 48 may relate to a group of 

sages are displayed on video display screen 20 of video »P* fields which ^ * e accessed.. . 

device 16. Keyboard 14, video display device 16 and 15 Icon ™« «« » ^o altered with selection of one or 

mouse 18 provide the physically manipulate portions mor * °P"??? * om * e submenu . re P r f M by ! con 

of the interface between personal computer system 10 ™W ™- * a * tua ji°? ^ rC "° ° P "°™ 

and the human user. ' have been 8ele , cted ' *»» nng ^ includes a stack or 

FIG. 2 is a diagrammatic representation of software , ft ™ n * c ™ nt 

. . . & • r # . „ waFC/ „ 1 ,. 20 cation border 56. None of items from stack 54 nor the 

organization 2 1 emp toyed m the P"^«^^ selection border 56 are highlighted indicating no items 
system 10 of FIG. 1. A basic input/output system selected 

(BIOS) 24 relates to controlling basic hardware opera- • ^ icon ^ hftS 

uons of the computer, particularly the transfer of pro- feeen seJected ^ ri bound bar 56 has been high, 
grams, including the operating system, from Peripheral ^ y ^ ^ ^ ^ rcmains unchanged . Sclcction of 
storage devices such as a hard disk drive to addressable ^ ^ stack M tQ manjpu]ation . 
computer memory. Upon an operator turning on com- FIQ ^ d . ^ in ictorial forra a s i tua tion where 
puter 12, BIOS 24 controls a transfer of an operating icon ring ^ ^ se]ected an(j one Qption from stack M has 
system 26 from peripheral memory to addressable mem- beeR selected Boundary 56 remains highlighted and 
ory. A preferred operating system for practicing the 3Q ong item from stack ^ represented by the icon on top 
present invention is the OS/2 operating system avail- of the stack( is highlighted to indicate selection of the 
able from International Business Machines Corporation. item 

The operating system of any personal computer con- A selected item need not be the hem on top of stack 
trols the execution of application programs 32a-32n. A 54 FIG. M depicts a situation where two options have 
presentation layer 28 lies on top of the operating system 35 been se i ecte d while the icon ring itself remains selected. 
26 and beneath the application program ,32a-32n. Pre- Highlighting of items within stack 54 and boundary 56 
sentation layer 28 is preferably provided by the Presen- indicates this status. 

tation Manager TM system available from International j n fjq, 4^ j con ri ng 43 has been deselected as indi- 
Business Machines Corporation. Presentation layer 28 by tne rem0 ving of highlighting from boundary 

provides a common syntax for application programs. 40 56. No change in the status of items within stack 54 has 
Presentation layer 28 provides such interface elements beeil made f rom fig. 4d and accordingly selected op- 
as windows, icons, and graphing capabilities. Presenta- t j ons remain highlighted. 

tion layer 28 is available to all application programs Referring now to FIGS. 5-10, there are depicted 
32<7-32n. Application programs 32j-32/i provide docu- logic flowcharts illustrating icon ring presentation and 
ment processing, (i.e. word processing) spreadsheets, 45 manipulation methods of the present invention. The 
games, database manager and such other utilities as process begins at start block 60 indicating a power up 
desired by the operator. situation on a personal computer. Next, at operation 

FIG. 3 is a pictorial representation of a display image block 62, the data processing system is initialized. Ini- 
34 appearing on the display screen 20. Display image 34 tialization includes transfer of an operating system and 
includes an opened window 36 and a mouse pointer 38 50 presentation layer from peripheral memory to address- 
for selecting and manipulating control elements of win- able memory within computer system 10. Next, at block 
dow 36. Control elements appear in both name bar 40, 64, selected windows, icons and applications are opened 
menu bar 42 and scroll bar 43. Below menu bar 42 is a indicating their display for selection on the video dis- 
text field 44 in which appears a pull-down window 46 play device 16. Next, at block 66, the computer renders 
which is associated with a menu bar item. Within pull- 55 a hold to monitor for user inputs through keyboard 14 
down window 46 is an icon ring 48. Icon ring 48 is a or manipulation of mouse 18. 

visual metaphor for a plurality of selectable items relat- Upon receipt of a user input, computer 12 undertakes 
ing to the menu item appearing in menu bar 42. analysis to determine the nature of that selection. At 

Icon ring 48 is imaged as an arrangement of items block 68, the computer determines if an icon ring has 
stacked on one another. The top item of the stack is an 60 been selected. The YES decision branch from block 68 
icon 50 for the current submenu option opened for directs execution to a SELECT routine through block 
selection. Icon ring 48 is subject to various techniques 70. The NO decision branch from block 68 advances 
of direct manipulation using mouse pointer 38. While execution to a decision block 72 which relates to manip- 
direct manipulation techniques are known from the ulation of an icon ring. If selection within a ring is to be 
prior art, the specific application here allows manipula- 65 advanced, the YES branch from decision block 72 is 
tion of the arrangement of items to peruse the available followed to the ADVANCE routine indicated at block 
options and to move each option into the top position of 74. The NO branch from decision block 72 advances 
icon ring 48 for possible selection. execution to decision block 76. At block 76 is deter- 
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mined whether a menu item has been selected from the 
icon ring. The YES branch advances to option block 78 
for execution of an OPTION routine. The NO decision 
branch advances execution to decision block 80 which 
determines whether a second selection has been made 
from the menu. The YES decision branch advances 
execution to a MULTIPLE SELECTION routine indi- 
cated at block 82. The NO decision branch advances 
execution to decision block 82. Decision block 82 re- 



operator now intends to select it and the YES branch is 
followed from decision block 106. Selection emphasis 
for the icon for the option is then added at block 108 
and the program is returned to the main program 
through letter A. If the option had already been high- 
lighted as selected, it is assumed the operator now 
wishes to deselect the option and the NO branch from 
decision block 106 is followed. At block 110 selection 
emphasis is removed from the option and the item is 



lates to use of certain direct manipulation techniques 10 deselected. Execution then returns to the main program 



15 



provided by the presentation layer. At block 82 it is 
determined whether the user wishes to move the icon 
ring. A YES branch from decision block 82 moves 
execution to a DRAG subroutine 84 while a NO deci- 
sion branch returns program execution to a monitor 
status by way of the other operations block 86. 

The various subroutines are accessed from the main 
routine of FIG. 5. In each of the figures a circle contain- 
ing the letter A indicates the route by which execution 
returns to the main program of FIG. 5. 

SELECT routine 70 relates to the opening and clos- 
ing an icon ring for manipulation. This is depicted visu- 
ally to the user by the highlighting of a boundary sur- 
rounding the stack of items. At block 88 it is determined 
if the icon ring has been selected. The YES branch of 25 
decision block 88 is taken if the icon ring was already 
open. Selection emphasis on the ring is removed at 
block 90 and all options highlighted within the stack are 
preserved at block 92. Program execution is the re- 
turned to the main program in FIG. 5. The NO branch 
from decision block 88 advances execution to block 94, 
where emphasis is added to the boundary around the 
stack in the icon ring. Next all options retain emphasis 
that they might have had upon entry to the ring at block 
92. Again operation is returned to the main program 
from block 92. 

FIG. 7 illustrates manipulation of the arrangement of 
elements within a icon ring stack. Execution begins at 
advance block 74 and proceeds to decision block 94 
where the character of the operator input is examined. 
The example given here is for use of a mouse for manip- 
ulation of the icon ring. At decision block 94 is deter- 
mined whether the operator has made a quick depres- 
sion and release of a selection button on the mouse with 
the mouse pointer adjacent to the image of the icon 45 
ring. Execution advances along the YES branch from 
decision block 94 to operation blocks 96 and 98 which 
operate on the icon ring stack to remove the top, 
opened item from the stack to the bottom of the stack 
and to advance the following item to the open or select 
position on top of the stack. Program execution is re- 
turned to the main program at letter A. The NO branch 
from decision block 94 advances to the press and hold 
determination of decision block 100. The YES branch 
from decision block 100 advances execution to opera- 
tion blocks 102 and 104 which initiate a cycle through 
all items in the stack by repeated return of operation to 
the press and hold decision block 100. In other words, 
as long as the mouse select button is held down, the 
stack of items for selection is scrolled. The NO decision 
branch from the press and hold decision block returns 
operation of the program to the main program at letter 
A. 

FIG. 8 illustrates selection of an option from among 
the items in an icon ring stack. From block 78, execu- 65 
tion advances to decision block 106 where it is deter- 
mined if the option has previously been selected. If the 
option has not been previously selected it is assumed the 



through letter A. 

FIG. 9 depicts a logical flow diagram relating to 
execution of the program upon selection of a second or 
other multiple option from the menu. From block 82, 
decision block 111 is executed to determine whether 
multiple selections are permitted. If not, the OPTION 
subroutine is executed through block 78. If multiple 
selections are permitted, block 112 is next executed to 
add selection emphasis to the top icon of an icon ring 
20 stack. Next, at block 114, the selection emphasis on all 
other icon ring items is refreshed. Next, at block 116, 
the entire display is updated for imaging on a video 
display device and program execution is returned to in 
program through letter A. 

FIG. 10 relates to the drag option, i.e., the direct 
manipulation of items of an icon ring. From entry into 
the drag routine at block 84, operation of block 118 
follows. At block 118, it is determined whether pointer 
location is on the icon ring. Next, at block 120, it is 
determined if a selection exists. Along the YES branch 
from decision block 120 the item or token for the se- 
lected item is attached to the mouse pointer. At this 
point, the user or operator may move the token around 
on a video display screen. Along the NO branch from 
decision block 120, an open, i.e. nonselected option 
token is attached to the pointer for movement across the 
screen at block 124. Operation from blocks 122 and 124 
merge then at block 126 for monitoring of further user 
inputs. User inputs could include movement, as already 
described, as well as the drop option which relates to 
detaching a token for an item from the mouse pointer. 
Until the drop option is selected, user inputs will simply 
result in a continued cycling of the program through 
blocks 126 and decision block 128. Block 128 relates to 
determination of the drop selection having been made. 
The YES branch from block 128 advances execution to 
block 130 where a token is removed from the pointer 
and from there to block 132 relating to performance of 
some action resulting from the new position of the 
token for the item. From block 132 execution is re- 
turned to the main program through letter A. 

For a large number of choices in a selection list, the 
present invention can avoid requiring a designer seg- 
menting data into hierarchical chains. Users or opera- 
tors to the system will not require extra time to learn the 
structures of these chains preserving ease of use of the 
underlying window system. 

Although the invention has been described with ref- 
erence to a specific embodiment, this description is not 
meant to be construed in a limiting sense. Various modi- 
fications of the disclosed embodiment as well as alterna- 
tive embodiments of the invention will become appar- 
ent to persons skilled in the art upon reference to the 
description of the invention. It is therefore contem- 
plated that the appended claims will cover any such 
modifications or embodiments that fall within the true 
scope of the invention. 
What is claimed is: 
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1. A method of executing a graphical user interface to 
enhance display and manipulation through icons of 
objects in a menu on a data processing system which 
supports direct manipulation of icons, the method com- 
prising the steps executed by the data processing system 
of: 

associating icons with each of a plurality of objects 
from a menu; 

displaying, on a video display device, an ordered 
arrangement of the icons, including an icon for a 
first object available for selection; 

upon user selection of the ordered arrangement, visu- 
ally marking the ordered arrangement and enabling 
direct manipulation of the ordered arrangement by 
the user; 

responsive to user command, scrolling the icons in 
the ordered arrangement of the icons to present an 
icon for a second object available for selection; 

upon user selection on a presented icon, providing M 
visual emphasis for the presented icon; and 

upon user deselection of the ordered arrangement, 
removing visual marking from the ordered ar- 
rangement while leaving the visual emphasis on 
any icon then having visual emphasis. 25 

2. A method as set forth in claim 1, and further com- 
prising the steps of: 

upon user deselection of an object, removing the 
visual emphasis from an icon for the object. 

3. A method as set forth in claim 2, and further com- 30 
prising the steps of: 

responsive to user direct manipulation, dragging the 
ordered arrangement to a new position on the dis- 
play device. 

4. A method as set forth in claim 2, and further com- 35 
prising the steps of; 

allowing concurrent selection on the first and second 
objects; and 

visually marking the icons for all selected objects. 

40 



5. Apparatus for generating a graphical user interface 
for the display and manipulation through icon of objects 
from a menu on a data processing system, comprising: 

means for directly manipulating icons; 
icons for each of a plurality of objects from a menu; 
a video display device for imaging an ordered ar- 
rangement of the icons, including an icon for a first 
object available for selection; 
means responsive to user selection of the ordered 
arrangement for applying visual emphasis to the 
ordered arrangement and enabling direct manipula- 
tion of the ordered arrangement by the user; 
means responsive to user command for scrolling the 
ordered arrangement of the icons to present an icon 
for a second object available for selection; 
means responsive to user selection oh a presented 
icon for providing visual emphasis of the presented 
icon; and 

means responsive to user deselection of the ordered 
arrangement for removing visual marking the or- 
dered arrangement without removing the visual 
emphasis on any icon. 

6. Apparatus as set forth in claim 5, and further com- 
prising: 

means responsive to user deselection of a previously 
selected icon for removing the visual emphasis for 
the icon. 

7. Apparatus as set forth in claim 6, and further com- 
prising: 

means responsive to user direct manipulation for 
dragging the ordered arrangement to a new posi- 
tion on the display device. 

8. Apparatus as set forth in claim 7, and further com- 
prising: 

means for allowing concurrent selection on the first 

and second objects; and 
means for visually marking the icons for all selected 
objects. 

***** 
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